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Education

• PhD in physics, Massachusetts Institute of Technology, 2008. Advisor: Edward Farhi.
Thesis: Quantum Computation Beyond the Circuit Model.

• BS in physics, Pennsylvania State University, 2003. Honors thesis: Simulating the Inver-
sion of Graphene Nanocones.

Research Experience

• April 2011-Present: Physicist at National Institute of Standards and Technology (NIST).

• 2014-Present: Fellow of the NIST/U. Maryland Joint Center for Quantum Information
and Computer Science (QuICS) and adjunct assistant professor in University of Maryland
Institute for Advanced Computer Studies (UMIACS).

• September 2008-April 2011: Sherman Fairchild Prize Postdoctoral Fellow, Caltech. Advi-
sor: John Preskill.

• June/July 2008: Visiting researcher, RIKEN Institute for Chemistry and Physics, Wako-
shi, Japan. Host: Franco Nori.

• 2005-2008: QuaCGR Fellowship for Quantum Computing. Advisor: Edward Farhi.

• 2003-2004: MIT Presidential Fellow.

• Summers, 2000-2003: REU (Research Experiences for Undergraduates) program at Penn
State. Advisors: Vincent Crespi, Moses Chan, and Rafael Garcia.

Teaching Experience

• Summer 2014: Instructor, Quantum Algorithms Short Course, NIST.

• Winter 2013/2014: Lecturer at Israel Institute for Advanced Studies Winter School in
Theoretical Physics.

• Spring 2005,2006,2007: Writing Assistant, MIT 8.06: Quantum Mechanics III, Prof. Kr-
ishna Rajagopal and Prof. Hong Liu

• Fall 2004/Spring 2005: Teaching Assistant, MIT 8.14/8.15: Experimental Physics I & II,
Prof. Ulrich Becker and Prof. Isaac Chuang

Awards

NIST Information Technology Laboratory Outstanding Journal Paper Award, 2013
Sherman Fairchild Prize Fellowship, Caltech Physics, 2008
QuaCGR Fellowship, 2005
MIT Presidential Fellowship, 2003
Braddock Scholarship, Penn State, 1999-2003
Robert C. Byrd Scholarship, 1999-2003
Schreyer Honors College, Penn State, 1999-2003
Phi Beta Kappa
Jean Bennett Award, Penn State Physics, 2003



Talks

• “Black Holes, Causality, and Grover Search” University of California San Diego quantum
information seminar. June 24, 2015.

• “Quantum Computation: From Philosophy to Technology in One Generation” Keynote,
Qualcomm QTech forum, San Diego, CA. June 23, 2015.

• “Device-independently Secure Randomness Expansion Using Photonic Bell Tests” Ran-
domness in Quantum Physics and Beyond, Barcelona, Spain. May 7, 2015.

• “Quantum Adiabatic Optimization and Spectral Graph Theory” Hebrew University quan-
tum information seminar, Jerusalem, Israel. February 26, 2015.

• “What is the Computational Power of the Universe?” Israeli-American Kavli Frontiers of
Science Symposium, Jerusalem. February 25, 2015.

• “Quantum Algorithms for Applied Mathematics” Department of Energy ASCR Workshop
on Quantum Computing, Plenary session, February 17, 2015.

• “Quantum Algorithms” (series of three lectures). Israel Institute for Advanced Studies
Theoretial Physics Winter School. December 30 & 31, 2013 and January 5, 2014.

• “Partial-indistinguishability Obfuscation Using Braids”

- U. Maryland Crypto Reading Group, College Park, MD. March 7, 2014.

- PIQUDOS Seminar, Perimeter Institute, Waterloo, ON. April 8, 2013.

- Hughes Research Laboratory, Malibu, CA. January 17, 2013.

- IQIM Seminar, Caltech, Pasadena, CA. January 8, 2013.

• “Super-polynomial Quantum Speedups Tutorial,” Lorentz Center, Leiden, Netherlands.
Nov 5, 2012.

• “Computational Complexity of Quantum Field Theory”

- Stanford Institute for Theoretical Physics seminar, Palo Alto, CA. May 22, 2015.

- Los Alamos National Laboratory quantum information seminar, Los Alamos, NM.
April 23, 2015.

- APS March Meeting, Invited Session, San Antonio, TX. March 2, 2015.

• “Quantum Algorithms for Simulating Quantum Field Theories”

- Advances in Quantum Algorithms and Computation, Aspen, CO. March 14, 2014.

- Ben-Gurion University Physics Colloquium, Be’er Sheva, Israel. January 8, 2014.

- Quantum Information Processing (QIP ’13), Tsinghua University, Beijing. January
24, 2013. [Plenary Lecture]

- University of Pennsylvania Physics Colloquium, Philadelphia, PA. December 5, 2012.

- Capital Area Theory Seminar, U. Maryland, College Park, MD. April 6, 2012.

- C. N. Yang Institute Seminar, SUNY Stony Brook, NY. March 8, 2012.



- NIST Applied and Computational Mathematics Seminar, Gaithersburg, MD. Febru-
ary 21, 2012.

- MIT Center for Theoretical Physics Special Seminar, Cambridge, MA. February 15,
2012.

- NASA Quantum Future Technologies Conference, Mountainview, CA. January 21,
2012.

- Workshop on Quantum Cryptanalysis, Schloss Dagstuhl, Germany, September 23,
2011.

- Institute for Quantum Computation Lunch Seminar, Waterloo, Canada. August 2,
2011.

- NIST Quantum Information and Bose Einstein Condensate Seminar, Gaithersburg,
MD. July 13, 2011.

- Laboratory for Physical Science Special Seminar, University Park, MD. May 5, 2011.

• “Limitations of Quantum Fourier Sampling,” NIST Post-Quantum Cryptography Seminar,
Gaithersburg, MD. December 20, 2013.

• “Quantum Algorithms for the Subset-Sum Problem,” NIST Post-Quantum Cryptography
Seminar, Gaithersburg, MD. April 26, 2013.

• “Quantum Computation of Zeta Functions of Curves,” NIST Post-Quantum Cryptography
Seminar, Gaithersburg, MD. February 22, 2013.

• “Attacks on NTRUEncrypt,” NIST Post-quantum Cryptography Seminar, Gaithersburg,
MD. April 23, 2012.

• “Quantum Computation and Lattice Based Cryptography,” NIST Cryptography Club
Seminar, Gaithersburg, MD. May 25, 2011.

• “QMA-complete Problems and Universal Adiabatic Computation with Stoquastic Hamil-
tonians” Abdus Salam International Center for Theoretical Physics, Trieste, Italy. June
15, 2010.

• “Quantum Algorithms for Topological Invariants”

- NIST Mathematical and Computational Sciences Division Seminar Series, Gaithers-
burg MD. February 3, 2010.

- Sandia National Laboratories, Albuquerque NM. February 23, 2010.

• “Gadgets and Gizmos for Adiabatic Quantum Computation” Kavli Institute Program in
Quantum Information Science, Santa Barbara. September 17, 2009.

• “QMA-complete Problems for Stoquastic Hamiltonians and Markov Matrices” Workshop
on Quantum Computation and Quantum Spin Systems. Erwin Schrödinger Institute,
Vienna. August 10, 2009.

• “Permutational Quantum Computation”

- Twelfth Annual Southwest Quantum Information and Technology (SQuInT) Work-
shop. Santa Fe, NM. February 20, 2010.



- Conference on Complexity Resources in Quantum Computation, Oxford, August 25,
2009.

- Vladimir Buzek group meeting, Slovak Academy of Sciences, August 18, 2009.

- Todd Brun group meeting, USC, July 14, 2009.

- Alan Aspuru-Guzik group meeting, Harvard, May 12, 2009.

- Quantum Information Seminar, MIT, May 11, 2009.

- Quantum Lunch Seminar, UC Berkeley, April 17, 2009.

- PIQUDOS Seminar, Perimeter Institute, Waterloo, ON. April 3, 2009.

• “Quantum Computation and Jones Polynomials” RIKEN Quantum Seminar. Wako-shi,
Japan. July 15, 2008.

• “Locality and Fault Tolerance of Adiabatic Quantum Computation” Workshop on quan-
tum computation and solid state systems, RIKEN, Wako-shi, Japan. June 9, 2008.

• “Perturbative Gadgets at Arbitrary Orders” Workshop on Universal Adiabatic Quantum
Computation. D-Wave Systems, Burnaby, British Columbia. March 18, 2008.

• “Improved Fault Tolerance for Adiabatic Quantum Computers” Quantum Error Correc-
tion (QEC) 2007. University of Southern California, December 19 2007.

• “Estimating Jones Polynomials is a Complete Problem for One Clean Qubit” PIQUDOS
Seminar, Perimeter Institute, October 31, 2007.

• “Quantum Computing Beyond the Circuit Model” ARO Program Review. Minneapolis,
MN. August 17, 2007.

• “Error Correcting Codes for Adiabatic Quantum Computation” PIQUDOS Seminar, Perime-
ter Institute, July 18, 2007.

• “Quantum Gradient Estimation and Classical Optics” Workshop on Quantum Compu-
tational Methods for Differential Equations and Physics Problems, Los Alamos National
Laboratory, May 25, 2007.

• “Error Correcting Codes for Adiabatic Quantum Computation”

- Institute for Quantum Information (IQI) Seminar, Caltech, January 9, 2007.

- Quantum Information Processing (QIP) 2007. University of Queensland, Brisbane
Australia. Feb 2, 2007.

• “Quantum Blackbox Algorithms” MIT Center for Theoretical Physics Graduate Seminar.
Cambridge, MA. Sep 23, 2005.

• “Fast Quantum Algorithm for Numerical Gradient Estimation,” International Seminar on
Continuous Algorithms and Complexity, Schloss Dagstuhl, Germany, Sept 2004.

• “Simulating the Inversion of Carbon Nanocones” APS March Meeting. Austin, TX. March
7, 2003.



Service and Outreach

• Author and maintainer of the “Quantum Algorithm Zoo,” an online repository of all known
quantum algorithms. (http://math.nist.gov/quantum/zoo/)

• Member of Quantum Information Science Interagency Working Group (US executive
branch), 2015.

• Member of Department of Energy study group on grand challenges at the interface of
quantum information science, particle physics, and computing, 2015.
(Report at http://goo.gl/rpCTDK)

• Panelist at National Science Foundation Conference on Mathematical Challenges in Quan-
tum Information, Feb 12-13, 2015.

• Referee for Physical Review, Nature, STOC, FOCS, Quantum Information and Computa-
tion, Proceedings of the Royal Society, Quantum Information Processing, SIAM Journal
on Computing, Theory of Computing, New Journal of Physics, Quantum Topology, and
Communications in Mathematical Physics.

• Developer of software to run the NIST/U. Maryland Quantum Information Journal Club
(a web application written in PHP).

• National Science Foundation reviewer.

• Co-organizer NIST-UMD Workshop on Quantum Information and Computer Science.
(Held March 31 and April 1, 2014.)

• Organizer QuICS Workshop on Frontiers of Quantum Information and Computer Science.
(To be held Sept 28-Oct 2, 2015).

• Member, QuICS executive committee.

• Program committee member, Quantum Information Processing (QIP) 2013.

• Member, MetaMed scientific advisory board.

• Member, Cryptoworks21 (NSERC Training Program in Cryptographic Infrastructure)

• AAAS Science podcast, June 1, 2012. (http://bit.ly/KI5NyX) and YouTube video
“Helping Quantum computers Study the Physics of the Universe” (http://bit.ly/MD87Me)

• Speaker at University of Maryland SPIRAL program for undergraduate math majors at
minority serving institutions, 2011 and 2012.

• Organizer of MIT quantum computing journal club, Fall 2005-Spring 2008.



Papers and Preprints
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